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(57) ABSTRACT 

The illumination system has a light source (1) with a 
plurality of light emitters (R, G, B). The light emitters 
comprise at least a first light-emitting diode of a first primary 
color and at least a second light-emitting diode of a second 
primary color, the first and the second primary colors being 
distinct from each other. The illumination system has a 
facetted light-collimator (2) for collimating light emitted by 
the light emitters. The facetted light-collimator is arranged 
along a longitudinal axis (25) of the illumination system. 
Light propagation in the facetted light-collimator is based on 
total internal reflection or on reflection at a reflective coating 
provided on the facets of the facetted light-collimator. The 
facetted light-collimator merges into a facetted light-reflec 
tor (3) at a side facing away from the light Source. The 
illumination system further comprises a light-shaping dif 
fuser (17). The illumination system emits light with a 
uniform spatial and spatio-angular color distribution. 
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LLUMINATION SYSTEM 

0001. The invention relates to an illumination system 
comprising a light source with a plurality of light emitters, 
a facetted light-collimator and a facetted light-reflector. 

0002. Such illumination systems are known per se. They 
are used, inter alia, for general lighting purposes, such as 
spot lights, accent lighting, flood lights and for large-area 
direct-view light emitting panels such as applied, for 
instance, in signage, contour lighting, and billboards. In 
other applications, the light emitted by Such illumination 
systems is fed into a light guide, optical fiber or other 
beam-shaping optics. In addition, such illumination systems 
are used as backlighting of (image) display devices, for 
example for television receivers and monitors. Such illumi 
nation systems can be used as a backlight for non-emissive 
displays, such as liquid crystal display devices, also referred 
to as LCD panels, which are used in (portable) computers or 
(cordless) telephones. Another application area of the illu 
mination system according to the invention is the use as 
illumination source in a digital projector or so-called beamer 
for projecting images or displaying a television program, a 
film, a video program or a DVD, or the like. 
0003 Generally, such illumination systems comprise a 
multiplicity of light emitters, for instance light-emitting 
diodes (LEDs). LEDs can be light sources of distinct pri 
mary colors, such as, for example the well-known red (R), 
green (G), or blue (B) light emitters. In addition, the light 
emitter can have, for example, amber (A), magenta or cyan 
as primary color. These primary colors may be either gen 
erated directly by the light-emitting-diode chip, or may be 
generated by a phosphor upon irradiance with light from the 
light-emitting-diode chip. In the latter case, also mixed 
colors or white light is possible as one of the primary colors. 
Generally, the light emitted by the light emitters is mixed in 
the transparent element(s) to obtain a uniform distribution of 
the light while eliminating the correlation of the light 
emitted by the illumination system to a specific light emitter. 
In addition, it is known to employ a controller with a sensor 
and some feedback algorithm in order to obtain high color 
accuracy and/or luminous flux accuracy. 
0004 US patent application publication US-A 2002/ 
0080622 describes an illumination device including an array 
of light-emitting diodes (LEDs) in each of a plurality of 
colors such as red, green, and blue in the entrance aperture 
of a tubular reflector which has an exit aperture, an optic axis 
extending between the apertures, and a reflective circum 
ferential wall extending between the apertures to reflect and 
mix light from the array of LEDs. At least a portion of the 
circumferential wall of the reflector body has a polygonal 
cross-section taken normal to the optic axis, and at least a 
portion of the cross-section taken parallel to the optic axis 
includes segments of a curve joined on to the next to form 
a plurality of facets for reflecting light from the LEDs to said 
exit aperture. 

0005. A drawback of the known illumination system is 
that the light emitted by the illumination system is not 
sufficiently uniform. 

0006 The invention has for its object to eliminate the 
above disadvantage wholly or partly. According to the 
invention, this object is achieved by an illumination system 
comprising: 
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0007) 
0008 the light emitters comprising at least a first light 
emitting diode of a first primary color and at least a second 
light-emitting diode of a second primary color, the first and 
the second primary colors being distinct from each other, 
0009 a facetted light-collimator for collimating light 
emitted by the light emitters, 
0010 the facetted light-collimator being arranged along a 
longitudinal axis of the illumination system, 
0011 light propagation in the facetted light-collimator 
being based on total internal reflection or on reflection at a 
reflective coating provided on the facets of the facetted light 
collimator, 
0012 the facetted light-collimator merging into a facetted 
light-reflector at a side facing away from the light source, 
0013 the illumination system further comprising a light 
shaping diffuser. 

a light source with a plurality of light emitters, 

0014. By combining a light source comprising a set of 
differently colored light emitters with a facetted light-colli 
mator that uses total internal reflection (TIR) to collimate the 
light, a facetted light-reflector and a light-shaping diffuser, 
an illumination system is obtained with a uniform spatial 
and spatio-angular color distribution of the light emitted by 
the light emitters. The light-collimator is facetted to opti 
mally mix the various colors emitted by the light emitters. In 
addition, the facetted light-reflector, acting as a second-stage 
reflector, is employed to further shape the beam of light 
emitted by the illumination system. This has the advantage 
of minimizing the Volume and weight of the illumination 
system. The light-shaping diffuser further promotes the 
spatial mixing of the light emitted by the light emitters. 
0015. By basing the propagation of light in the facetted 
light-collimator on total internal reflection (TIR), light 
losses in the facetted light-collimator are largely avoided. 
The distribution of light emitted by the illumination system 
according to the invention is Substantially uniform. Depend 
ing on the dimensions of the illumination system, the light 
emitted by the illumination system is substantially mixed in 
a spatial as well as in an angular manner. In addition, the 
light emitted by the illumination system is substantially 
collimated (paralleled). Preferably, the facetted light-colli 
mator is made of a non-gaseous, optically transparent dielec 
tric material. Preferably, the facetted light-collimator is 
made from a dielectric material with a refractive index larger 
than or equal to 1.3. 
0016 A preferred embodiment of the illumination system 
according to the invention is characterized in that the light 
emitters or clusters of light emitters are arranged in the light 
source such that the light emitters or clusters of light emitters 
of each primary color are preferably distributed as evenly as 
possible over the effective light source area, where the 
effective light source area is defined as the smallest circular 
area comprising all the light emitters. In the preferred 
embodiment, the light emitters of each primary color have 
their center of gravity on the optical axis of the illumination 
system. In addition, the light emitters or clusters of light 
emitters are arranged in the light source Such that the 
primary colors are distributed Substantially rotationally sym 
metric with respect to a fictitious plane normal to the 
longitudinal axis. In this manner the light emitters or clusters 
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of light emitters of each primary color located at approxi 
mately the same distance from the optical axis are distrib 
uted as much as possible over an angular range of 360° in a 
fictitious plane perpendicular to the optical axis. By having 
a relatively high rotational symmetry in the layout of the 
light emitters in the light Source, the color homogeneity of 
the light emitted by the illumination system is substantially 
improved. The higher the degree of rotational symmetry in 
the placement of the light emitters in the light source, the 
diffusiveness of the light-shaping diffuser can be relatively 
low thereby optimizing the system efficiency of the illumi 
nation system. There are many ways in which an almost 
perfect rotational symmetric placement of the light emitters 
around the longitudinal axis is obtained. In a number of 
cases it is not possible to have a perfect rotational symmetry 
of the light emitters; in Such case, conditions for the place 
ment of the light emitters are sought approaching the desired 
rotational symmetry as good as possible. 
0017. The facetted light-collimator for collimating light 
emitted by the light emitters can be realized in various ways. 
Preferably, the facetted light-collimator has a polygonal 
circumference in a cross section taken normal to the longi 
tudinal axis consisting of 4 to 10 segments. In order to 
stimulate the formation of a substantially round light beam 
emitted by the illumination system, it is advantageous to 
increase the number of facets of the light-collimator along 
the longitudinal axis. To this end a preferred embodiment of 
the illumination system according to the invention is char 
acterized in that the number of facets of the facetted light 
collimator doubles from a side facing the light emitters 
towards a side of the facetted light-collimator facing away of 
the light emitters. In a favorable embodiment of the illumi 
nation system, the facetted light-collimator has a hexagonal 
cross-section taken normal to the longitudinal axis and the 
facetted light reflector has a hexagonal cross section taken 
normal to the longitudinal axis at a side facing the light 
emitters and has a dodecagonal cross-section at a side of the 
facetted light-reflector facing away of the light emitters. In 
this embodiment of the illumination system, at each joint of 
the segments of the polygonal circumference of a cross 
section of the facetted reflector taken normal to the optical 
axis at the side facing the light emitters tri-angular facets 
start Such that at any other cross section of the facetted 
reflector taken normal to the optical axis the circumference 
is dodecagonal. In this way all facets are essentially planar 
facets, thereby promoting homogenization the light in the 
beam emitted from the lighting system by So-called facet 
spreading. In another favorable embodiment of the illumi 
nation system, the facetted light-collimator comprises con 
tiguous, linear trapezoidal facets. Normally, each trapezoid 
is inclined with respect to the longitudinal axis by an angle. 
0018) A preferred embodiment of the illumination system 
according to the invention is characterized in that the facets 
of the facetted light-collimator are provided with a reflective 
coating. This allows for steeper angles of the facetted 
light-collimator enabling Smaller dimensions for the light 
reflector and eventually leading to smaller dimensions of the 
illumination system. Preferably, also the facetted light 
reflector comprises contiguous, linear trapezoidal facets. 

0019. In order to reduce light losses in the illumination 
system, a preferred embodiment of the illumination system 
according to the invention is characterized in that the 
facetted light-collimator is provided with cavities for accom 
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modating the light emitters, the cavities being provided with 
an encapsulant Substantially matching the refractive index of 
the facetted light-collimator. In order to enhance the light 
extraction from the light emitters in the illumination system, 
in a preferred embodiment of the illumination system, the 
cavities in the light collimator accommodating the light 
emitters are provided with an encapsulant with an index of 
refraction that is substantially higher than that of the facetted 
light collimator. In this case the volume of the cavity is 
enlarged and/or the shape is adapted to prevent total internal 
reflection at the interface between the encapsulant and the 
facetted light collimator. 

0020. The light-shaping diffuser can be provided at vari 
ous places in the illumination system. To be effective, a 
certain distance between the light emitters and the light 
shaping diffuser is desired. To this end a preferred embodi 
ment of the illumination system according to the invention 
is characterized in that the light-shaping diffuser is provided 
at a distance from the light Source, the distance being at least 
twice the effective diameter of the light source. The light 
shaping diffuser particularly promotes Small-angle diffusion 
of the light passing through the light-shaping diffuser. By 
placing the light-shaping diffuser at two times or, more 
preferred, three times the effective diameter of the light 
source, the color homogeneity of the light emitted by the 
illumination system is substantially stimulated. With the 
effective diameter of the light source is meant the diameter 
of the Smallest circle comprising all light emitters. In keep 
ing with the above consideration, the light-shaping diffuser 
is preferably, provided at an exit window of the facetted 
light-collimator or at an exit window of the facetted light 
reflector. 

0021 Preferably, the light shaping diffuser is integrated 
or in optical contact with the facetted light collimator to 
prevent reflection losses that would occur at the additional 
interfaces. 

0022 Preferably, the light-shaping diffuser is a holo 
graphic diffuser. Preferably, the holographic diffuser is a 
randomized holographic diffuser. The primary effect of the 
holographic diffuser is that a uniform spatial and angular 
color and light distribution is obtained. By the nature of the 
holographic diffuser, the dimensions of the holographic 
diffuser, or beam shaper, are so Small that no details are 
projected on a target, thus resulting in a spatially and/or 
angularly Smoothly varying, homogeneous beam pattern. A 
secondary effect of a holographic diffuser is the causing of 
a change in the shape of the light beam emitted by the 
illumination system. 

0023 These and other aspects of the invention are appar 
ent from and will be elucidated with reference to the 
embodiments described hereinafter. 

0024. In the drawings: 

0.025 FIG. 1A is an exploded view of a first embodiment 
of the illumination system according to the invention; 

0026 FIG. 1B is the embodiment of the illumination 
system as shown in FIG. 1A in assembled form; 

0027 FIG. 2A is a cross-sectional view of a combination 
of a facetted light-collimator and a facetted light-reflector 
with five levels of facets; 
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0028 FIG. 2B is a top view of a combination of a facetted 
light-collimator and a facetted light-reflector as shown in 
FIG. 2A with eight circumferential segments, 
0029 FIG. 2C is a top view of a combination of a facetted 
light-collimator with six segments and a facetted light 
reflector starting with six segments and ending with twelve 
Segments; 

0030 FIG. 3A-3F show examples of favorable configu 
rations of light emitters in the light source, and 
0031 FIG. 4 shows a composite lighting system com 
prising multiple illumination systems according to the 
invention. 

0032. The Figures are purely diagrammatic and not 
drawn to Scale. Notably, some dimensions are shown in a 
strongly exaggerated form for the sake of clarity. Similar 
components in the Figures are denoted as much as possible 
by the same reference numerals. 
0033 FIG. 1A very schematically shows an exploded 
view of a first embodiment of the illumination system 
according to the invention; FIG. 1B very schematically 
shows the embodiment of the illumination system as shown 
in FIG. 1 in assembled form. A very compact illumination 
system is obtained. The illumination system comprises a 
light Source 1 comprising a plurality of light emitters R, G, 
B of distinct primary color. Preferably, the light emitters are 
light-emitting diodes (LEDs). LEDs can be light emitters of 
distinct primary colors, such as, for example, the well 
known red R, green G, or blue B light emitters. Preferably, 
the light emitters comprise at least a first light-emitting 
diode R of a first primary color, at least a second light 
emitting diode G of a second primary color, and at least a 
third light-emitting diode B of a third primary color, the 
three primary colors being distinct from each other. Alter 
natively, the light emitter can have, for example, amber, 
magenta or cyan as primary color. The primary colors may 
be either generated directly by the light-emitting-diode chip, 
or may be generated by a phosphor upon irradiance with 
light from the light-emitting-diode chip. In the latter case, 
also mixed colors or white light is possible as one of the 
primary colors. Alternatively, the illumination system can be 
provided with a plurality of light emitters with only two 
primary colors, for instance a combination of white and 
yellow or amber light emitters. 
0034. In the example of FIG. 1A, the light emitters R, G, 
B are mounted on a Substrate, in this case a (metal core) 
printed circuit board 5, providing electrical connection to the 
LEDs and serving as heat conductor to spread and transport 
the heat away from the light emitters. Such a substrate can 
be, for example, an insulated metal Substrate Such as a metal 
core printed circuit board, a silicon or ceramic Substrate 
provided with the electrical leads and appropriate electrode 
patterns for connecting the LEDs, or Substrates from com 
posite materials such as carbon fiber reinforced metal sub 
Strates. 

0035) In general, light-emitting diodes have relatively 
high source brightness. Preferably, each of the LEDs has a 
radiant power output of at least 25 mW when driven at 
nominal power and at room temperature. LEDs having Such 
a high output are also referred to as LED power packages. 
The use of such high-efficiency, high-output LEDs has the 
specific advantage that, at a desired, comparatively high 
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light output, the number of LEDs may be comparatively 
Small. This has a positive effect on the compactness and the 
efficiency of the illumination system to be manufactured. If 
LED power packages are mounted on Such a (metal-core) 
printed circuit board (PCB) 5, the heat generated by the 
LEDs can be readily dissipated by heat conduction via the 
PCB. A connector 6 provides electrical contact of the light 
emitters R, G, B to a power supply (not shown in FIG. 1A) 
of the illumination system. 
0036). In a favorable embodiment of the illumination 
system, the (metal-core) printed circuit board 5 is in contact 
with a housing 15, 15, 15" of the illumination system via a 
heat-conducting connection. The housing 15, 15, 15" acts as 
heat sink for the light emitters R, G, B, and also as a heat 
exchanger between the ambient and the light emitters R, G, 
B. Preferably, so-called power LED chips are mounted on a 
Substrate, such as for instance an insulated metal Substrate, 
a silicon Substrate, a diamond Substrate, ceramic or a com 
posite Substrate such as a metal matrix composite Substrate. 
The printed circuit board 5 provides electrical connection to 
the LED chip and acts as well as a good heat transportation 
section to transfer heat to a heat exchanger 16. 
0037. The embodiment of the illumination system as 
shown in FIG. 1A is rotational symmetric around a longi 
tudinal axis 25 and comprises a facetted light-collimator 2 
for collimating light emitted by the light emitters R, G, B 
arranged along the longitudinal axis. Light propagation in 
the facetted light-collimator 2 is based on total internal 
reflection (TIR) towards a light-exit window 4 of the fac 
etted light-collimator 2. Preferably, the facetted light-colli 
mator 2 is made of a non-gaseous, optically transparent 
dielectric material. Preferably, the facetted light-collimator 2 
is made of a dielectric material with a refractive index larger 
than or equal to 1.3, for instance glass, polycarbonate (PC), 
or polymethylmethacrylate (PMMA). The PMMA optic is 
e.g. made by optical milling and glued to a Support means 
18. Preferably, the PMMA optic is made by injection mold 
ing. Preferably, the facetted PMMA light collimator 2 and 
the Support means 18 are made as a single integrated 
product. This support means 18 is fitted into a further 
Support means 18' and mounted on the on the printed circuit 
board 5 with encapsulant between the LEDs and the PMMA. 
In this manner, each of the light emitters R, G, B is in optical 
contact with the facetted light-collimator 2 thereby reducing 
light losses in the illumination system. The Support means 
18, 18 simplify the assembly of the illumination system (see 
FIG. 1B). 
0038. The illumination system as shown in FIG. 1A may 
comprise a light sensor (not shown in FIG. 1A) for optical 
feedback. Preferably, the light sensor is positioned in the 
housing 15, 15, 15" and mounted on the printed circuit 
board 5. This simplifies assembling the illumination system. 
The light sensor is connected to a controller (not shown in 
FIG. 1A) for controlling the electrical current of the light 
emitters R, G, B in response to the light received by the light 
sensor. The light sensor or photo diode is placed next to the 
TIR collimator 2 to detect the amount of flux emitted by the 
LEDs. Preferably, time resolved detection is used, which is 
synchronized with the pulse-width modulated driving of the 
LED chips. This is particularly helpful in case of an illumi 
nation system with a variety of primary colors enabling the 
measurement of the flux for each primary color individually 
and independently. In a preferred embodiment, several light 
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sensors are placed around the facetted collimator to increase 
the accuracy of the measurement of the average light levels 
of the primary colors, or combinations of primary colors, 
being emitted. 

0.039 The embodiment of the illumination system as 
shown in FIG. 1A further comprises a facetted reflector 3 
rotational symmetric around a longitudinal axis 25. This 
reflector 3 further collimates the beam of light emitted by the 
illumination system. The reflector 3 is facetted for further 
shaping and for further homogenizing the light beam emitted 
by the illumination system. In an alternative embodiment, 
the reflector is Substantially shaped according to a com 
pound parabolic concentrator (CPC). In an alternative 
embodiment, the shape of the facetted light-collimator is 
similar to but not exactly the shape of a compound parabolic 
concentrator. The reflector 3 is filled with air and the inner 
walls of the reflector 3 are made reflective or coated with a 
(specular) reflective coating. Preferably, the facetted light 
reflector 3 comprises contiguous, linear trapezoidal facets. 
0040. The embodiment of the illumination system as 
shown in FIG. 1A further comprises the illumination system 
comprising a light-shaping diffuser 17. In the example of 
FIG. 1A, the light-shaping diffuser is a randomized holo 
graphic diffuser. The holographic diffuser stimulates spatial 
and angular color mixing of the light resulting in a spatially 
and/or angularly Smoothly varying, homogeneous beam 
pattern. In addition, the holographic diffuser causes a change 
in the shape of the light beam emitted by the illumination 
System. 

0041) Preferably, the light-shaping diffuser 17 is provided 
at a distance from the light source 1, the distance being at 
least twice the effective diameter of the light source 1. In the 
example of FIG. 1A, the light-shaping diffuser 17 is pro 
vided at an exit window 4 of the facetted light-collimator 2. 
In an alternative embodiment, the light-shaping diffuser 17 
is provided at an exit window of the facetted light-reflector. 

0042. The illumination system may either be a spot or 
flood module in which the TIR collimator is at least partly 
facetted and more or less rotationally symmetric, or a linear 
light source in which the TIR collimator is a linear structure. 
The embodiment of the illumination system as shown in 
FIG. 1B in assembled form is a very compact LED spot 
module for general lighting purpose. The embodiment of the 
illumination system as shown in FIG. 1B is a very compact 
illumination system (LED spot module) with a relatively 
high uniform spatial and spatio-angular color distribution of 
the light emitted by the light emitters. 

0.043 FIG. 2A schematically show a cross-sectional view 
of a combination of a facetted light-collimator 2 and a 
facetted light-reflector 3 with in total five facets referenced 
fi, f. f. f. and fs with respective radii Ro R, R2, R. R. 
Rs (see FIG. 2B: the surface area defined by R is, prefer 
ably, large enough to accommodate all light emitters in the 
light source). The angle of the facets is indicated by the 
angle 0. The longitudinal axis 25 is indicated in FIG. 2A. 
The light emitters R, G, B are mounted on a metal-core 
printed circuit board 5. FIG. 2B schematically shows a top 
view (normal to the longitudinal axis 25) of the combination 
of a facetted light-collimator 2 and a facetted light-reflector 
3 as shown in FIG. 2A with eight segments referenced S. 
S. S. S. Ss, Se, S7 and Ss. Table I gives an example of the 
radii R and angles 0 of the light-collimator 2 and light 
reflector 3 as shown in FIGS. 2A and 2B. 
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TABLE I 

Typical dimensions of a light-collimator 2 and 
light-reflector 3 as shown in FIG. 2A and 2B 

radius (mm) angle 0 () 

light source 3.2 
Start End 

light collimator facet 1 8.0 37 
facet 2 11.4 2O.S 

light reflector facet 3 14.6 27 
facet 4 18.4 17.5 
facet 5 20.9 12.5 

0044 FIG. 2C schematically shows a top view of a 
combination of a facetted light-collimator 2 with six seg 
ments and a facetted light-reflector 3 starting with six 
segments and ending with twelve segments. Preferably, the 
facetted light-collimator 2 has a polygonal cross-section (see 
FIG. 2B) taken normal to the longitudinal axis 25 that 
consists of 4 to 10 segments. FIG. 2B shows the configu 
ration in which both the facetted light collimator 2 and the 
facetted light reflector 3 have an octagonal cross section 
taken normal to the optical axis 25. In the embodiment of 
FIG. 2C the formation of a substantially round light beam 
emitted by the illumination system is stimulated by increas 
ing the number of facets of the light-reflector 3 along the 
longitudinal axis 25. In the example of FIG. 2C, the number 
of facets of the facetted light-reflector 3 doubles from a side 
facing the light source 1 towards a side facing away of the 
light source 1. In the example of FIG. 2C, the facetted 
light-reflector 2 has a hexagonal cross-section taken normal 
to the longitudinal axis 25 at a side facing the light source 
1 and has a dodecagonal cross-section at a side facing away 
of the light emitters. In this embodiment of the illumination 
system, each of the facets of the hexagonal cross-section is 
split into two facets, thereby obtaining a dodecagonal cross 
section of the facetted light-reflector. In an alternative 
embodiment the number of facets of the light-collimator is 
increased along the longitudinal axis. 
0045 FIG. 3A-3F schematically show examples of favor 
able configurations of light emitters in the light source. The 
maximum dimension of both configurations is 6 mm in 
diameter. Each of the examples comprises 9 LEDs with a 
4:4:1 chip ratio for the respective colors R, G and B. This 
configuration depends on the efficacy of the respective LEDs 
and can be suitably adapted. In the examples as shown in 
FIGS. 3A and 3B, the light emitters R, G, B are arranged in 
the light source 1 such that the primary colors are distributed 
Substantially rotationally symmetric with respect to a ficti 
tious plane normal to the longitudinal axis 25 (see FIGS. 1A 
and 1B). By having a relatively high rotational symmetry in 
the layout of the light emitters R, G, B in the light source 1, 
the color homogeneity of the light emitted by the illumina 
tion system is Substantially improved. The higher the degree 
of rotational symmetry in the placement of the light emitters 
R, G, B in the light source 1, the diffusiveness of the 
light-shaping diffuser 17 can be relatively low thereby 
further optimizing the system efficiency of the illumination 
system. 

0046 FIG. 4 very schematically shows a composite light 
ing system comprising multiple illumination systems 
according to the invention. In FIG. 4 the facetted reflectors 
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of each of the lighting systems are referenced 3, 3' 3". 
Preferably, the composite lighting system is provided with a 
common heat spreader, housing, and electrical interface to 
power and control the composite lighting system. 

0047. It should be noted that the above-mentioned 
embodiments illustrate rather than limit the invention, and 
that those skilled in the art will be able to design many 
alternative embodiments without departing from the scope 
of the appended claims. In the claims, any reference signs 
placed between parentheses shall not be construed as lim 
iting the claim. Use of the verb “comprise' and its conju 
gations does not exclude the presence of elements or steps 
other than those stated in a claim. The article “a” or “an 
preceding an element does not exclude the presence of a 
plurality of such elements. The invention may be imple 
mented by means of hardware comprising several distinct 
elements, and by means of a suitably programmed computer. 
In the device claim enumerating several means, several of 
these means may be embodied by one and the same item of 
hardware. The mere fact that certain measures are recited in 
mutually different dependent claims does not indicate that a 
combination of these measures cannot be used to advantage. 

1. An illumination system comprising: 
a light source (1) with a plurality of light emitters (R, G, 

B), 
the light emitters (R, G, B) comprising at least a first 

light-emitting diode (R) of a first primary color and at 
least a second light-emitting diode (G) of a second 
primary color, the first and the second primary colors 
being distinct from each other, 

a facetted light-collimator (2) for collimating light emitted 
by the light emitters (R, G, B), 

the facetted light-collimator (2) being arranged along a 
longitudinal axis (25) of the illumination system, 

light propagation in the facetted light-collimator (2) being 
based on total internal reflection or on reflection at a 
reflective coating provided on the facets of the facetted 
light-collimator (2), 

the facetted light-collimator (2) merging into a facetted 
light-reflector (3) at a side facing away from the light 
Source (1), 

the illumination system comprising a light-shaping dif 
fuser (17). 

2. An illumination system as claimed in claim 1, wherein 
the light emitters (R, G, B) are arranged in the light Source 
(1) such that the primary colors are distributed substantially 
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rotationally symmetric with respect to a fictitious plane 
normal to the longitudinal axis (25). 

3. An illumination system as claimed in claim 1, wherein 
the facetted light-collimator (2) is made from a dielectric 
material with a refractive indeX larger than or equal to 1.3. 

4. An illumination system as claimed in claim 1, wherein 
the number of circumferential facets of the facetted light 
collimator (2) taken normal to the longitudinal axis (25) at 
a side facing the light emitters (R,G,B) is between 4 and 10 
square, hexagonal or octagonal cross-section taken normal 
to the longitudinal axis (25). 

5. An illumination system as claimed in claim 4, wherein 
the number of facets of the facetted light-collimator (2) 
doubles from a side facing the light emitters (R, G, B) 
towards a side of the facetted light-collimator (2) facing 
away of the light emitters (R, G, B). 

6. An illumination system as claimed in claim 1, wherein 
the facets of the facetted light-collimator (2) are provided 
with a reflective coating. 

7. An illumination system as claimed in claim 1, wherein 
the facetted light-collimator (2) comprises contiguous, linear 
trapezoidal facets. 

8. An illumination system as claimed in claim 1, wherein 
the facetted light-collimator (2) is provided with cavities for 
accommodating the light emitters (R, G, B), the cavities 
being provided with an encapsulant Substantially matching 
the refractive index the facetted light-collimator (2). 

9. An illumination system as claimed in claim 1, wherein 
the facetted light-reflector (3) comprises contiguous, linear 
trapezoidal facets. 

10. An illumination system as claimed in claim 1, wherein 
the light-shaping diffuser (17) is provided at a distance from 
the light source (1), the distance being at least twice the 
effective diameter of the light source (1). 

11. An illumination system as claimed in claim 9, wherein 
the light-shaping diffuser (17) is provided at an exit window 
(4) of the facetted light-collimator (2) or at an exit window 
of the facetted light-reflector (3). 

12. An illumination system as claimed in claim 10, 
wherein the light-shaping diffuser (17) is a holographic 
diffuser. 

13. An illumination system as claimed in claim 1, wherein 
the light emitters further comprise at least a third light 
emitting diode (B) of a third primary color, the three primary 
colors being distinct from each other. 

14. An illumination system as claimed in claim 1, wherein 
each of the light-emitting diodes (R, G, B) has a radiant 
power output of at least 25 mW when driven at nominal 
power and at room temperature. 
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